A simple and selective synthesis of 1,3-benzoxazine-2,4-dione and 4-methylene-1,3-benzoxazine-2-one derivatives is reported from the reaction of Schiff bases and triphosgene. The selective synthesis of those 1,3-benzoxazine derivatives were found to be dependent on the type of substituents present on the Schiff base.
INTRODUCTION

Triphosgene
[bis(trichloromethyl)-carbonate] a white crystalline compound, has emerged as a diversified reagent for the synthesis of varieties of heterocyclic ring systems 1 . It has several advantages such as safe in handling, less hazardous, and high reactivity over its gaseous congener, phosgene and is being frequently used in many organic synthesis as a substitute for the hazardous gaseous phosgene. Recently, triphosgene has been effectively used in the preparation of ureas 2 , Bischler-Napieralski reaction, 3 carbamoyl azides, 4 and β-lactams 5 . On the other hand, Schiff bases (Imines) are considered as an important class of compounds and due to their diverse reactivity, they are widely
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Benzoxazine, on the other hand, are very important class of heterocyclic compounds and play an important and central role in pharmacologically and therapeutically active substances 11 as well as in natural products 12 . They possesses broad spectrum of biological activities 13 In continuation of our interest in the synthesis of heterocyclic compounds, 20 we report herein the synthesis of Schiff bases and their cyclization into 1,3-benzoxazine-2,4-diones. It is worth mentioning here that synthetic protocols for the preparation of 1,3-benzoxazine-2,4-diones are very scanty 19a and to the best of our knowledge, synthesis of 1,3-benzoxazine-2,4-diones have never been reported earlier from the reaction of Schiff bases and triphosgene.
MATERIALS AND METHODS
All the chemicals and reagents used were purchased from Sigma-Aldrich. Melting points were determined on a Gallen Kamp melting point apparatus and are uncorrected. 1 H and 13 C-NMR spectra were recorded with a JEOL ECP-400 spectrophotometer. The NMR samples were prepared in CDCl 3 with tetramethylsilane (TMS) as an internal standard. The chemical shifts and coupling constants (J) were expressed in δ and Hz, respectively. MS spectra were recorded on Shimadzu QP5050A GC/MS system. The thin layer chromatography (TLC) was carried out on precoated Silica gel 60 F254 (0.2 mm, Merck) plates. The developed TLC plates were visualized under UV light at 254 and 365 nm.
Preparation of the Schiff bases
The Schiff bases 2a-u were prepared using the procedure previously described 20d .
Preparation of 1,3-benzoxazine derivatives A 250 ml three neck round bottom flask containing the appropriate Schiff base (7.26 mmol) was equipped with reflux condenser, dropping funnel and an adapter to allow the passage of N 2 gas. Dichloromethane (30 ml) and Et 3 N (1 ml) were added to dissolve the Schiff base followed by a drop wise addition under N 2 atmosphere of a solution of 0.7 equivalent of triphosgene in 15 ml of dichloromethane. The mixture was then stirred at room temperature for one hour followed by reflux for 2 hours. The mixture was washed with distilled water, dried over magnesium sulphate and evaporated to dryness and crystallized from a mixture of hexane and ethanol to give pure 1,3-benzoxazine derivatives.
RESULTS AND DISCUSSION
In a previous study, 20d we reported the synthesis of various 4-methylene-1,3-benzoxazine derivatives involving the reaction of triphosgene and Schiff bases substituted with electron withdrawing groups. However, when the same reaction was carried out using triphosgene and Schiff bases substituted with electron donating groups under optimal conditions, the desired 4-methylene-1,3-benzoxazine was not produced. Instead, an unidentified product was obtained in high yield. Herein, we report on further detail study of this reaction, which led to the development of a facile, convenient and selective synthesis of either 1,3-benzoxazine-2,4-diones or 4-methylene-1,3-benzoxazine in single step .
The Schiff bases 2a-2u (Table 1) 
and treated with triphosgene. Two different products were obtained using the same reaction conditions (Scheme 1). The first one is 1,3-benzoxazine-2,4-dione 3a-3h obtained when Z=R and X, Y=H, OMe. The second one is 4-methylene-1,3-benzoxazine-2-one 4i-4u, obtained when; (i) Z=R and X, Y=Cl (ii) Z=Ar and X, Y=H, OMe, Cl ( Table 2) . Careful observation of the results indicate that substituents of the Schiff bases, 2a-2l (derived from aliphatic amines) played a key role in the selective synthesis of either 1,3-benzoxazine-2,4-dione 3a-3h or 4-methylene-1,3-benzoxazine-2-one 4i-4u. 1,3-benzoxazine-2,4-dione 3a-3h were obtained when Schiff bases were substituted with electron donating groups (Z=R and X, Y=H, OMe). Whereas 4-methylene-1,3-benzoxazine-2-one 4i-4l were formed when Schiff bases were substituted with electron withdrawing groups (Z=R and X, Y=Cl). On the other hand, substituents of the Schiff bases 2m-2u (derived from aromatic amines) have no effects on the formation of final products. They synthesized only 4-methylene-1,3-benzoxazine-2-one, 4m-4u as sole products when reacted with triphosgene under optimal conditions. Derivatives of 1,3-benzoxazine-2,4-diones 3a-h showed two clear downfield signals at 152.7 and 160.7 ppm in the 13 C NMR spectrum confirming the presence of two carbonyl carbons (C-2 and C-4 respectively). Moreover, in contrast to the 4-methylene-1,3-benzoxazine-2-ones 4i-u, the exocyclic double bond signal appears at 4.95 and 135 ppm in their 1 H and 13 C NMR spectra, these signals were not present in the spectra of 3a-h confirming the absence of the exocyclic methylene group at C-4. Finally, the MS spectra of 1,3-benzoxazine-2,4-diones 3a-h showed clear and distinct molecular ion peaks for each compound agreeing with the expected molecular weight.
Derivatives of 4-methylene-1,3-benzoxazine 4i-u exhibited similar spectroscopic data to their analogous compounds previously reported 20d .
CONCLUSION
In conclusion, we have developed a very simple and selective synthesis of either 1,3-benzoxazine-2,4-diones or 4-methylene-1,3-benzoxazine-2-ones from the reaction of Schiff bases and triphosgene in single step. Comparing to other series of benzoxazines, synthesis of 1,3-benzoxazine-2,4-diones are very rare and to the best of our knowledge they are being prepared for the first time from the reaction of Schiff bases and triphosgene. Propyl-3,4-dihydro-2H-1,3-benzoxazine-2 3, 20.9, 44.2, 114.3, 116.5, 125.4, 128.2, 136.1, 148.2, 152.7, 160.7 ; EI-MS: m/z 205 (M + ), 164, 120, 92, 63. Isobutyl-3,4-dihydro-2H-1,3-benzoxazine-2 22.6, 26.52, 27.6, 31.5, 42.8, 114.3, 116.5, 125.4, 128.2, 136.0, 148.2, 152.7, 160.6 3.86 (s, 3H), 3.97 (t, J=7.32 Hz, 2H), 7.20 (d, J=8.80 Hz, 1H), 7.23 (dd, J=8.80 & 2.93 Hz, 1H), 7.45 (d, J=2.93 Hz, 1H) ; 13 C NMR: 11.3, 20.9, 44.3, 56.1, 108.6, 114.6, 117.8, 124.8, 147.0, 148.3, 156.9, 160.8 
3-
3-Butyl-3,4-dihydro-2H-1,3-benzoxazine-2,4-dione (3b)
3-
-b u t y l -6 -m e t h o x y -, 4 -d i h y d r o -2 H -1 , -benzoxazine-2,4-dione (3f)
M NMR: 13.8, 20.1, 29.7, 42.6, 56.1, 108.6, 114.6, 117.8, 124.8, 147.0, 148.3, 156.9, 160.8 49.5, 56.1, 108.73, 114.5, 117.8, 124.8, 147.0, 148.5, 156.9, 161 H e x y l -6 -m e t h o x y -3 , 4 -d i h y d r o -2 H -1 , 3 -benzoxazine-2,4-dione (3h (d, J=2.93 Hz, 1H) 13 C NMR: 14.1, 22.6, 26.5, 27.6, 31.5, 42.9, 56.1, 108.6, 114.6, 117.8, 124.7, 147.0, 148.3, 156.9, 160.7 52.0, 92.8, 121.3, 122.0, 122.4, 129.7, 130.5, 137.6, 143.6, 145.6 3, 52.3, 90.4, 119.3, 122.0, 122.8, 129.8, 130.9, 136.3, 143.6, 146.9 NMR: 14.1, 22.6, 25.5, 26.5, 31.5, 46.0, 89.7, 119.3, 121.9, 122.8, 129.8, 130.8, 136.1, 143.5, 146.3 2, 116.6, 117.0, 123.8, 125.0, 128.6, 129.0, 130.2, 131.1, 137.8, 140.5, 147.4, 148.7 17.2, 89.3, 116.3, 117.0, 123.8, 125.0, 127.9, 128.5, 131.2, 129.4, 131.7, 136.2, 136.3, 139.2, 146.9, 148.8 : 3.87 (d, J=2.93 Hz, 1H), 4.90 (d, J=2.93 Hz, 1H), 7.13 (m, 1H), 7.20 (m, 1H), 2H), 3H), 7.56 (m, 1H) ; 13 C NMR: 90.5, 116.3, 117.0, 123.8, 125.1, 127.1 129.1, 129.4, 131.2, 131.3, 135.6, 138.8, 140.2, 147.2, 148.6 : 92.7, 119.2, 122.0, 123.2, 128.4, 129.3, 130.1, 130.4, 131.1, 137.3, 139.1, 143.7, 145.9 2, 118.9, 122.1, 123.2, 128.0, 128.3, 129.6, 130.1, 131.2, 131.9, 135.8, 136.0, 137.9, 143.8 93.0, 119.0, 122.0, 123.2, 126.9, 129.0, 129.8, 130.3, 131.3, 135.8, 138.2, 138.8, 143.5, 145.7 CNMR: 55.9, 90.2, 117.0, 107.3, 117.8, 118.0, 128.6, 129.0, 130.2, 137.9, 140.6, 142.9, 147.6, 156.5 17.2, 55.9, 89.2, 107.3, 127.9, 128.5, 129.3, 131.7, 136.2, 139.3, 143.0, 116.7, 117.8, 118.0, 136.5, 147 55.9, 90.5, 107.3, 116.8, 117.9, 118.0, 127.1, 129.2, 129.4, 131.2, 135.6, 138.9, 140.3, 142.7, 147.3 156.6 ; EI-MS: m/z 303 (M + +2), 301, 265, 148, 133, 105, 89, 77, 51. 
-
